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(57)Abstract: 

PURPOSE: To provide the circuit of pixel and its driving 
method and manufacturing method which eliminate 
deterioration in picture quality due to variance in 
characteristics among pixel and are suitable for a gradational 
display (specially, digital gradational display) as to the 
electrooptic display device such as an active matrix type liquid 
crystal display. 

CONSTITUTION: The active matrix type flat panel display is 
provided with a voltage supply line VLG in addition to a 
selection line VG and a signal line YD and each pixel is held 
at a nearly constant voltage by coimecting it to the voltage 
supply line VLC, thereby eliminating a difference in voltage 
between pixel. Two transistors TRl and TR2 are specially 
arranged for each picture element for the purpose and the 1 st 
TRl selects a pixel and sends the selection resuh to the 2nd 
TR2, which controls a voltage applied to the pixel. Further, the 
1st TRl and 2nd TR2 which have mutually different 
characteristics are combined to improve the characteristics. 
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:i<7)PpmSr^»-r^irife^ia4 (C) IC/^f. 
[0068] 1214 (C) Tl^. hm%l(Cl^IEC0, K 



2 7 8 4 6 1 5 
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5 V ^ L- ^ 3 . 

[0 0 6 9 ] V-.:^<fJC0ll)Ef75-l^fK^5>.^6 , ^ 

[0 0 7 0 ] :ico4i^fc 

Ttti-'c: ^ ^mMi b/--j t> i) X t^m-^t^m k ^jt ^ z. 

JO [ o o 7 1 ] t£t^(0:^5^i:it^T, Hff^co 

^xm^-r^z.tnx^tj:\^\ i^tzt^^x. ^cizmmi^ 
^«t3tc, T r 2 t>^o!^^mxh^t'^\zmEEm^w<rj> 
n,Bi^o\z-t^zt\zx-DXMcf^.p^M'^ki'-^bmm^m 
M-t^. z.<Dmm<o:^mx'h-hi^x'^^i}^. hot. m 

(7:>TFT. Tr3 1^ 39: *t T ^ Z(D^'^{Z^t. Tr 
1^-. Trs CDtr^^M{ZX^mV^xh:r^m.BLlZXoX. M 

I0072] ^yt. me (B) (7>^3tci, 

z(Dt^\zn, mviRcom^. mmt<7^ 

^WmzVX'^^^^^- YX\%m'r ^^:^Xhkx\tZ 3ni s 
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3/^llp : 



J ? 

(0 0 7 3 J i^^sf^oOj:. ptc. ill^^:fsg(cm]t^^X.^i*i; 

[0 0 7 4 ] i.^^Lfj:ib^h. ^^mx-n. mmM^com. 

[0 0 7 5 ] ^5 (B) X\t. t&Wt. lU^^^^^^IJ 

^ 5^ ic id ^ ^ L 1 1 ni^ b I ^ <7) r- ^ n ^ ;d MS 

loo 7 61 tc^g3^t-6i^H^T^i&-<rczi^. 
15, NMO S ^ PMO SOM^-ti: (CMO<^) :n > 

J^^^Silf^^:fc^C /^2_^ ^^^T-^ 

( O O 7 7 J Igl 6 ICl^ . mi^/'>^^;^><">^ 

Tri ^ >- h^TFT^^^L. 

Tr2 <i: l^T-r^^ru-^/v-g VST F T^{^^-r'5« <D 

[0 0 7 8] CC-r. ft#^VD <7)^ff^iT^^C*5V^T. 

;^#<fa:T-rSo m:t\'£. mtR^<^i^:;^nx ov, ft^i^ 

ic. ^ o yt^B-^ ic hi fLjy T <!: ^ „ 

[ 0 0 7 9 ] T r 2 l^iNMO S COt^'t^U n ^ 

^Mm<r>m.&ittzfch{zo t^j:^. ^Lx, -^^(i. m 



2 V >< -J 6 1 :^ 

i^r:^n(7:>nB^{zJ:<,xmmMmt^^s.•ib\:l^m,^i^ho 

[0 0 8 1 ] CMo s cor^-^tcot^Tf^iEI 7 {CTj^t-. 

mffito^:^tci;ox :^^ <;{^ rr^o ^tR^VL- 
^(11 ov. lt#^omi^t:±±8 v,V:i'-5. mi^ 

[0 O 8 2] T r 2 J^PMOSr^^C0~C, Vj t^lEX' 
n.&t^^M^jc\,:^t^^ T X z \^0]F ¥ikmXh^(DX. 

h^. -\ 3 Vcr>«m;d^3liQ^n-S. -f t T i 2 \tO 
^ikmttl::^. L/cd^or, '^Si5i^(r> 

30 mnoi-Wi^^f}.. m^^mYX^^\z.z.<onfs.{zxox% 
[0 0 8 3 ] t>L, ^(n2o<Dmm\z^t:^^x. mm^ 

[0 0 8 4 ] *^9^^ffil/^rT'v^^;^i?Sf|«•^ jo::/^ 
•^oft#t^^iJ>£^[gl8^^^^Ti5^g^-r■Se [H]£&iLrf^. 

m 7 T-^^ttS^ 5 ;^(^. Tri (-NMO S T r 2 

PMos?rfflv^fccMoss^^ffl-f--5. ms<7>m\tz 
^^thhh^Aj-^mx^^r, nmiz.'oy.^xn. ^^mx 

^(O^m^mm^ 3-209869 ^#05(^-^1^ J: 
[0 0 8 5 ] 7^v>:5'/upgPl{C|j:V^< 0;^*(73-^5t;65^x.<b 
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If/ 

[0 0 8 6 ] L;5>L/^^^b, igtRlgO.' 'yu;;?. O^/h,^ 
3 2 5><0 1 ^^T^^>19 , L < '^/^^^o/^ ^? . # 

[0 0 8 7 ] gisT-ji. MLmz.mum^^^ji^^t^m%Vi^ 

3lSJf?*ftlC^^ia^iX^/-?;U;;^cOf^l^|^ 1 6 To , 2T 
0. 8 To , 4To^^Yt:L. 1 :7 U — ^;e!^jii*^T-r^o 

[0 0 8 8] ft-§-*8<cfiiE^b-5tMiAcoft#^5;k, 
fi±8V^Lfc. 

I0089] Til ^ l-Xti. ^TJ^jZi5^mjfficO^S& 

mi^\ii 9 0 % {^m 1 6 To ^iiiiftl-i 5 o %) lc|;ifc^-r 
tOT^-^fc, LA^L/jriS^t), ii^tTtC.T^t-J: 5 ic, 

[0 0 9 0 ] 1218 4'COVi tCy^-fJ: T r 1 <7> y — 

jS<2To ^8 To (7?Frf]ii, "^(ommirT^ 
[0 0 9 1 ] mj^m^m^cn. i^iR^icm^ ur^ 

rimy L^Xi!}-hl O ^ s e cmzm^^l., ^o:)^tfi^<;i. 



^>t^- 2 7 J f? 1 5 

20 

uOi^^i^ --a ..-z;i'.)?.t^T L--r;6>r^ 1 6 O // e c t^tCWiat 

r . 3 o g voi^jj? "iji-^ i^.ymtiiii' <5 i e o it s o 

Tf^ jr. M l..-Ct J:, :i J: M-^ ^ ^ . -g- .^a-.^-. 
[0 0 9 2] L;i^L/^;?)^^), ^ cT) J-. ^ pg gij ^ ^ ^ 

[ 0 0 9 3 ] ^iR^^yu;^(;3^i¥^T^^, t o s e 

1 O/i s e c^tc, ^JEW#^;^c7)/^•/^7;4r 

/U^(7)^^^B#r^*i. O. 9 8 m s e c T*^??^; . ^,<D^</1' 

1:16. 1 2 1? . mm^tiittm i i e tnm^ 
o:>x^h^t^. 't(r>my^^\^. )^>'J^^^v^;^/^I^^ 1 2%x^ 

^(7 [0 0 9 4 ] C(?5®jEW^^<Dy^/^;^^. yiyjuz^t 

^z^ayn-^^^mLX^ti\t^mt^7j^ii'^^^ h::t\t 

VLct-J:or^^$n, Mm<D2o<Dmm. to i e 
2 To irsTo ^mmx-\^7^v\ ^^nx'^ 

[0 0 9 5] ^^^j, ;i(D3lTo (3l^sec) (Dm 
30 {C, '^EE^Ii^? 1 0 To (1 0 ;u s e c) rcCr^oTtO 
T-, 3 2^|i|?t?>5^t7:> 1 l^|5^^g<7:»^y^ (1 isp^g^o^ 

\zf^^. Z.<ryXo\z. if-^m\zX.-:^X'f^y^jvmm^n 

[0 0 9 6 ] :$:^mx']t, h y ^y:^(Dmmt. v^^t 
^<Dm'm\B!i^^mj&-rhmzmn\zmj^x-^, ^cn-ti^ 

[ 0 0 9 7 ] U;&>u/^75< 7-^^L.:7 r y =1 >T F 
t-^tK y v-y zt>t f T^e^oT t.-^yu:7r 

v:^5^(7:)/if y u =1 V T F rx-^^xh. 256 py'S^co 
f<3 J: 5?^^f§;pefl/g^n^^*5^7tcp^i'^|ci^f^i^cr> Kv-i-.^^- 
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[0 0 9 8 J ^:^7y.l'j/j:mticlX. \y-l:t]X. m9\r,^t 
\){:-m^Rm\:-mmLtz Y I C 9 0 4 ^.'v;fwL. 

9 0 1 -/>&mj(c, ^iEl^.f^j^Ui^^^L-7t K f7 i r c 

[0 0 9 9 ] [g| 9TM^. V^^iZX <^Z.f^t^^r:iX 'J 
(Cft#^{C^g^.^-r6 K :7^/<- I c 0 3 ^^H^H^^z 

[0100] :^^mi:Mm'^Ajt'rti]t. ^^dotft 

[ 0 1 O 1 ] 

[l^i)fe9^'J] 

Caii(7>T F T-e^^r t J:t^L. PMbS^NMOS 
MOT F T <^l^ 3 ci: p tC, m ^mm^VT F T X^^X t> 

:tf-mxh. ^^:^'^:^-mX'i^X< . ^7t. -t/u^r^ 

10 I 0 2] Vt^<r>^m^X-oX . TT^^^m-^^iy 

"^-^ :y:^^-Ammx^ titi^cox. mi^xum^jt'^ p ^ 
i^-^&Wr^mmLX^±^&i:mm'r^Z t t<ti:^tiX 

^^tXh^Jt\^\ 

[01031 ccoj: TFT«:#$iLfc«^$rigi 

O <A) *5j:t/lgll 1 (A) CClCti, i^tC 2 

OOOTFT. 1 0 7 clr 1 0 82ii?l^^:i;Krl^^>:m^-^.TJ^ 



' " ' I^EV- 2 V « 4 6 ] 5 

^ ^ CI ^ H:^ <■ r: -/ t7 - i ^ n ^ W.itM^ 

[ 0 1 0 4 ] ^ . 1 0 3 Id , :i J: -3 D y r^f. > y 

-x^^a iyi^^m\tm^^^ifmMxh^. 1 041^-1^35 
X. rcic. ^m.^mmfi'^mm.^tixi^:^, ^m<?ym^ 

10 fi 2 0— 1 0 0 nin;d^fi®r-fcofc. ir :7 r 7 -i* > 

xmmi- ^ m^mx. - ^^t^zx 'z>xmftt ^ixtLm 

itm^m^^ E C R - c V D-ifeC:: i; o XBf^ ^ ixtimitm 

^mf}^^(D^m{z\tmLx\^^^^ i^^n^ o-^-z o o n 
mr^^i-mx^-r^Tz, 10 61^, bmmx^K^ ^ 

A, ^ ::^y'>m<r>m^.^mmt^^<onm\zm\^xy.^ 
20 ^ur, ^1 o (A) ^xty^mi 1 (A) <7>^"pgx* 

[0105] ^\Z. HI 1 O (B) i;5j:U:|a 11 (B) 

^-r<i:5t-s TFT 1 0 7coy — Ku^i^^jgj 
^r"^^^ft-f;^_i i^{c^^-r^_, ^/^. f^jB^tcy — 

\ 0 ^<o¥^ \^wmzwm-^. rtn^t, TFT 10 
^-^^^%xh^o 

no [ 0 1 0 6 J ^(o^^. mf^mmm: 1 1 i ^w^)^\^x. m 
10 (c) -^^xy^m 11 (c) p T F T 1 

0 7 (7:>>/Y hm^i TFTlOStDKU^ >^^(c:A:$r 

wtt. ^M^^i^rji^iSLx, TFTiosoy-f vnm 

\ 13lC, :^fcTFTl08(7:) KU^V^ilc^ 
f-'l^, :^5g!^T-l4, Tr2 t brMt^-f -STF T(7:)r^ 

[0107] SSrtr, ^Sa^PtB^b^l 1 4 ^J^/ijc: L/::cr) 
fb. 010 (D):Joi:rj^l2!ii (d) (ct^-T J: vfc, t 

F T 1 0 8 o:>y'-~7^^mz.t<.-^m\'i. mmn,>^.b'h<jm, 

U \ 1 5^ I to d^Mk-f v-r'^ ^•^-S^fb^S'^^) ^ 

m'^R^nm.x^^mm^^M-r^z.hiy^M^mz. 

[0108] ri^JSW 2 J gl 1 2 tC*^i£^rJ^.^-f% 
[glJ i5?:^^yy— MOT F t ^ 2 o;?|t,^Tx^^H^^ 

5(9 1^ ite i - ^ ^ 0;^ -t- s eTt ® (El -c ^ , 
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( n 1 0 9 ] B\ i (A) (- ^.-tji: b {z . ij ^ 2 

0 1 :^ ^y-^i.:nT F T 2 O 9 .1: 2 1 0 f}-^}^.^ 

2 1 o<r>^^ ^^m\^m.^m\z,mf^^^t^^m\z.k>^. 

10-30 nmf7:>m<tm^mj^Lx:ir^ < tn^^ 

[0 110] 2 0 4ny^ h^Mmx'^^. z.n\t. m 

tz. TFr(Dmi±^[:mmK^Lxit. T,FT 2 0 9r- 
ii/ I ^.(DT^eji^yr =ii^m2 0 s tft2 

5 ''eCWyTSt^b-rac^ tc J;oT. T F T 2 0 9 
--5^-;^ T-F-T- ct-b T F T- 2 1 O U J^y^ X^ 

(0 1 11] i^L. CMOS{t:^:fc-/^oX. gl7{Z..-u^ 

h'-hz 0 e t 2 o 6) ifc^-h^h im^ L.. K 

>^pmtK!miz.'mi'i^\.K cmo s^kc/^z^^t- 

fi. 7^^/L.>'7:^v'!;3:^*^$;^i-^i:P5^-v^.;bTF 

I O 1 1 2 1 IS 1 2 (A) Cf:>mV^X-n. T F T 2 1 O CO 

(B) tc:^-rJ:5l^, ^^^'^^JT^JiJiLT. 

CI <!: J; o-r, T F T 2 0 9 C9 H U-f >-^ff^^j^ 
. 2 11 {C^^^ L, — T F T 2 1 0 cO>>V h^-^tC^A: 
^r^ij-T. ^mS^^ 2 12 ^£rJT^^ LT. T F T 2 0 9 O 

y-"^^ T FT 2 1 o(D^^ i^^mm-r^o 

[0 1131 Mm^m^m2 1 zt'^nn^i.tz.m. 

TFT2l0£DKU"f' >^tcA^fS^<-jT. 1 2 (C) 



- 2 V S J 6 1 5 

mmftn{:Lx^jx . mlm'mJ^■^ i 7^w:^nxL.x mi 2 
[0 114] r^^i^'j3ji mi 3{c%mmm^'yf^i\ 
M-t^m^nm-rh, mi sithmmvh^. mis 

^^SfiS 3 0 1 tm2(DTFT(Dy^ hMmt LXWM 
Tt.. g^^^itlfe. ^<7>\^<r>:^mxmtll O - 3 O rxtn<0 

[0 115] Mmt^mmt\^xi,mm'r^'/'< 

3 0 4 ^?1^^UT. ^ 1 COT F Tc;>y — K L/^ 

oTFTt7:>v-;:^, F i^-^r v^i^,^ y^x<D^m&^nm 

CMO S-fb;d<^f^T^^^, 
[0 116] ^fc, 4^»f**$m3 05f7>5*.. mif^T 

3~0 4""^Tr i^'CM 2~c^JT- F T^<^"<"h"*^ " 
r tOi: 5 M LTd 13 (A) ^3^(r.|gl 13 (b) 

::^{cJ:or. miOTFTfO Ku-Oi^ff #113 0 6 

30 \:L^m'r'h. ^fbic. /gra*g>i^ii^^-;r$^b/i^, gii3 

(C) ^b\Z.. 112 COT F T(7> K >'{c^ 

^ — yU3 0 7^. ^/c, y — ^<C3>:$^ ^ hTf^— yl^ 

3 0 9>^&^(tT, ^)GE#^i&^3 0 8 , H^gm 

^3io<b^^-^^„ z,o\^Xi^^^n^^M'^^mmo-:> 

[0 117] eX±<OX^>^CMO Sflr. U/t[HlS&cO:^^t;i 

(1) iMtRj^. 3 0 1 , h^1l3 0 1 * 0710^ 
^^^f C 1 ] 

(2) y-Y K^^Jijl^ (igR9ir^;^J!^) cof!^;?fe 
{ 3 ) "^^ Wm 3 0 2 cT^fl^iiJc C 2 3 

C33 

(5) =7 V^J' ri?- f> rf^— 3 O 4 CD?|^;x!t [4 3 
{ 6 ) 3 0 5 £7>^^ [ 5 3 

(7) ^'MWmZ 0 3 (6] 

(8) ft#^3 0 6 cO^^^ [7] 

(9) ;pfy]i^M)iio.)^Hfe 

5(? (10) ^--^9 ^ htr^—;VZ 0 1 . 3 Q ^ (Df^Jit 
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(13) 



4^5^ - - 2 7 8 4 6 1 fS 



(11) m.S.i^ff^^ 3 0 8 «/.>ff^.n1t [ 9 ] 
Ci 2 } iM ^^-tli 3 1 0 <^:>mf^ [10] 

Wrmm^. ^rc. mm (b) -t<^iLmm^7Tk-r. z. 

[0 1191 ^-r. mm 4 O 1 ±{C^1 (7:»T F Toy^ 

ffiic^^ 10-200 TMn.^m.(omitm.^mf^i.xi^\.^ 
\^7r^-rx z> ^^t<7:>mm^T~'^^-i^\zm:r,i.x^\^-xh 

:L(D^^fj:y^^^<^i^(nWxmt-r^Z. t\zx.-^ 

lo 1 2 o J mz. z(Dm<D^ o\z. vn^mt^m^ 
u^m^^^^\z\^^ m^m<r>'i(^^^T\f^tz^\z\^^ 

r^. 'ti7:>^mzXoxmm^^^f^z:tk^£^. ^<DX 

^ae) 4 0 2 oi('ti, ^ii^mm4 0 3 trmf^-r^. 

[0 12 2] ^L-r. 

<^l^oot>(7:)co^ife|g4 0 5^fl^iS-r^o ^o^^f^ao- 
loonm^l^. ^1?^, -e<7jJ:|-^^tEl5^^-(7?t^^5$r 
?l053tL, — Lr, ::ia^^:x^:--:?^> y/^' 
So 

[0123] Ot^T^ ^<Jx.l^N* gJo-^^' ^ P y 

I F T CO \^ :y 4 0 S t , MlrTriTFTcOV— ^ 



26 



i*^. ;^i;^p>^TM3. ^(7)gd.^4 0 7 

(DTFT (Tri) ^ ^^Sf^i^':^ ^ < L/t;)5or, 

Mm<Dx^{z-p^^t L^xmm-r^ztit. ^mm<om 
/(? [0 1 2 4 ] -(Di^m-^^t^. m-^-mA o 9 ^r>^u 

[0 1 2 5] m2(7)TFT(DyY hifS^^JHi: LT 

^fgL. ^h\z. mmmm^tLxhrnm-t^mm^m 

Ut^. ^Lr, •^OJ::l;ii§i^ft:^i$^^f^^4 1 l<irLT^ 

^>'t7:>q3ffl4^^cotc75(Dtt^4 1 i^^HSt-f-s. -e^^^j? 

^C? 2 0- 1 0 0 nm<^rS. ^CO±|c^{b^5^ 

h ^y^^— 4 1 2 t-f-^o 
[ 0 1 2 fi ] -^UT. f:ikx.\^p-^ M^-^-^ ^ti^V^^ 

L/ct^^-r^^cor-. KuY^c7)J::(zmS#i^^^.4 14 

;^(:o±t- 1 Tot^j: 5^ fmm'^mmm<D\mx'. mm 

[0 1 2 7 J i2X±coxa^^.t<^s^i^Tcoi: 
( 1 ) iMiR^ 4 0 2 O?^^^ [ 1 ] 

(2) //^ h^js^m immit^f^m) 4 0 3(Dmf^ 

( 3 ) ^'M^m 4 0 5 C 2 ] 

(4) ^:yf^>>/;;^ ^ ^yy^:— 4 0 6 (DMf^ [3] 

(5) 4^ig«:®4 0 7. 4 0 8(^^1^ (4] 
( 6) ft-g-^4 0 9 (^Jl^iS [53 

(7) hj^i^^ (isr^jpfem^) 4 1 nco^^Afe 

( 8 ) ^m^i^m 4 11 <r>m^ c 6 3 

( 9 ) ^ :x ^ > r :^ ^ 4 12 <r>W^r^ f. 7 ] 

(10) ^^^Wm 4 13 60?^/* [ 8 ) 

(11) n.^m^m 4 i 4 oji^^ [ 9 ] 

(12) mmnM4 1 ^(nmi^ (1 03 

[0128] -f-Z^lzj-t,, 1 0f®<O^;:^^xm$:iiirf^K 

5^? ^y^'-'^^<n^mz^'^^mm'^'^m^-^^iotzh\.-rz. 
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[ U 1 2 9] 

lO I 3 0] :^^BM^M^'t^m\Z. 2'0<OT FTiZ-^ 
[ 0 1 3 1 1 ^7t, 2 0(DT F Tic, ^^-f'yU :7 T ^ Y > 

{0132] 2-0<75T F TIC. ^^i? :7 T 5 

>^^<or^;i'yr:^>^V ^ vt f t ^mm l^t^m^lz. 

-^3^MtrMi^-T?-^-^V " " 

10 13 3 1 z.<DX 5 \z;^^mn. *oa:t?ttiMg:^@ 



7 « -I fi j 5 
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[mi] Tfe^p;^.;-! T F T L c D ^>',^Iii^-/-''laSgi?M' -oSg 

[[^2] {^^(r^T F T LCDC^.>Iij^tO[Hii/'-^{«ij;_>'^./)i/jft 
[(13J ;^^§^(7)T F T LCDcOlU^uOlElf^iJiJ^^GOfii 
[[14 3 ^^M<Oi: V T 'LOY^<o-m%<T:>^^^^\t^ir^^ 
W (1^5] ^%§^(DTF T LCDC0(ij9^O(H]SSt7)^<J^;T^ 

[^7j *-^|^(OT F TL C D<7)ili3^(7)[iI^e^tj^-^cO®, 
10 9 1 *^§^^^-t-^T F T L CDcT^I^SI^ij^-.T^i^ 

[mi ol *^5^<75[a][^^|^^-t-^:^fec7)^iJ^.^i , 

[Hii 2 1 -^^^(o^^-^^^n-t ^:>5m<nm^m-r . 
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